Historic,  archived  document 

Do  not  assume  content  reflects  current 
scientific  knowledge,  policies,  or  practices. 


U  I  FtR  AST 


F  PROTECTED  FROM  BLISTERR 


•9jqBjijojd  puB  9jqBuosB9j  si  sajnsBaui  joiiuod 
SmAjddB  jo  asoo  9ip;  p9}99}oid  S9ind  gip^Av  aip.  jo  arqBA  9ip.  qjiM 

pajBdlUO^  "9J0B  J9d  ?9"I$  p9SBI9AB  }I  Olfepj  IU9ipjOlI  III  S9J9B 
OOO'g  JO  B9JB  p3;U9UIU9dX9  UB  UO  9pUA\.  'S9JDB  OOO'oSt"?  }TlOqB 
UO  9J9B  J9d  S1U99  $Z  p9§BJ9AB  SBIJ  5[JOA\  UOi;B9ipBJ9  AJJ9q9SOo3 
pUB  1UBJJT10  JO  1S09  9IJ}  S9JBJ§  p9}pjft  1XI9}SB9  9IJ1  UJ       -pUTIOjS  JO 

j919BjBip  puB  'S9qsnq  jo  J9quin.ii  '  qsnjqj9pim  jo  A4isii9p  9uj  SB 
ipns  '^joav  9ui  Sinop  UI  p9J9}Iiri09II9  S9Ijpn9lJJTp  9qj  OJ  SuipjOD9B 
AJBA  JJTAV  S9IJJ9q9SOo2  pUB  SJUBJJU9  PJIAV  SlipBDipBJ9  JO  J.S09  91JX 

■sgqsriq  uayojS  aja\9u  jo  pgssxui  Axm  9JB9I 

-pBJ9  pUB  SJB9A^  9AIJ  J9JJB  piITlOjS  9lp;  9UJUIBX99J  Ol   AJBSS999U   9q 

■[jm  ax  'snoj9uinu  9JB  S9usnq  9ui  9J9uaa.  S99Bjd  uj  •Xjun;Bui 
o;  dojo  9iiid  b  Suuq  oj  jugpujns  9q  A^qBqojd  jpA\  99uo  punojS 

9qi  J9AO  SUXOS  'A\9J  Xjp3jri}BU  9JB  S9USTiq  9S9U0.  9J9UAY  SUOI}D9S 
uj  -punoj  j9A9U9qA\  ui9ip.  aoojdn  pUB  Sp99AV  SnOJ9§UBp  SB 
S9TXI9q9SOoS    pUB    SJUBJJU9    pjpW    UOdlL   ^OOJ    ppiOUS    SJ9UAYO    9UTJ 

•S9pui  z  oa  dn  s99UB}spp  ib  sguid  o}  9dbu9ui  snoij9S  b  9q  Xbui 
^uBiino  spq}  jo  sSmjuBjd  gSjB^j  -sauid  9jpjA\.  jo  9pra  i  }SB9j  }b  jo 
snipBj  b  uitpiAV  pajBoxpBja  9q  ppaoqs  s^ubutid  ^DBjq  paiBAijpn^ 

'9AIJ  Ol  9nUl}UOO 

Xbiii  A^gqi  xo  }no  Ajp  Xppmb  i\ia\  siooj  9qa  9J9ijm  dn  §unq  9q 
ppoqs  sgqsnq  9qx     -Suxinojds  s}U9A9jd  s}ooj   pub  ii/aqjd    Din 


■-.■ 


*- 


STOP 


LOOK 


DESTRUCTION  OF  WHITE  PINE 


lite    pine    being    killed   by   blister 


White  pines  both  large  and  small  are  killed  by  blister 
rust 

White-pine  blister  rust  is  a  forest-tree  disease,  apparently  of 
Asiatic  origin.  It  was  unknowingly  brought  into  this  country 
from  Europe  and  is  now  present  in  the  New  England  States, 
Mew  York,  New  Jersey,  Pennsylvania,  Michigan.  Wiseman. 
Minnesota,  and  Washington.  In  Canada  it  occurs  in  the  Prov- 
inces of  British  Columbia,  Ontario,  Quebec,  Prince  Edward 
Island,  New  Brunswick,  and  Nova  Scotia.  It  was  first  discov- 
ered in  North  America  in  1006.  To-day  in  New  England  and 
New  York  one-tenth  of  the  white  pines  over  large  areas  are  dis- 
eased and  in  many  small  areas  from  50  to  100  per  cent  of  the 
pines  are  dead  or  dying  from  the  rust. 

Any  white  pine  '  (five-needle  pine)  is  subject  to  blister-rust 
attack.  The  fungus  kills  the  bark,  causing  the  death  of  the  tree, 
;~  !us'r  llcd  above.  The  white  pine  in  this  picture  is  14  inches 
™  '", '"'r  bn  •',l  hiSh  and  40  feet  in  height.  The  portion  of 
l"  "-"  ■'■'■•-  ''"•■  -'""''.  t.i..i..i  i=(li-ad.  and  as  the  disease  works 
•1-vmv  ,nl  the  remaining  live  portion  is  gradually  being  killed 
Pines  of  all  sizes  are  readily  killed  by  the  rust.  The  small  trees 
succumb  quickly,  but  larger  ones  die  more  slowly,  because  it 
requires  a  longer  time  for  the  fungus  to  reach  and  girdle  stems  of 
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Blister  rust  is  controlled  by  the  eradication  of  currant  and 
gooseberry  bushes 

The  blister-rust  disease  is  so  widespread  in  this  country  that 
it  can  not  be  eliminated.  Locally,  it  can  be  controlled  effec- 
tively. Local  control  means  the  protection  of  individual  stands 
or  areas  of  white  pine  and  is  possible  because  of  vulnerable 
points  in  the  life  of  the  fungus. 

The  fungus  can  spread  to  pine  only  by  means  of  the  fall  spores 
produced  on  currant  and  grmseberry  plants,  and  these  spores  are  so 
delicate  and  short-lived  that  under  average  held  conditions  pines 
giwing  more  than  MOD  feet  from  diseased  hushes  are  not  appreci- 
ably damaged.  Therefore,  under  normal  forest  conditions  practical 
local  control  can  be  accomplished  by  eradicating  all  currant  and 
ftooseberry  bushes  within  900  feet  of  the  pine  to  be  protected. 

The  European  or  cultivated  black  currant  (Ribes  ttiqritm)  is 
more  susceptible  to  blister  rust  than  other  currants  and  goose- 
berries. It  becomes  infected  at  distances  up  to  100  miles  or 
more  from  diseased  pine  and  causes  local  centers  of  infection, 
from  which  the  rust  spreads  to  other  currants  and  gooseberries 
and  to  white  pine.  The  ease  with  which  this  currant  becomes 
diseased  makes  it  an  important  agent  in  the  long-distance  spread 
and  local  establishment  of  the  rust  in  disease-free  regions. 

On  account  of  its  menace  to  white  pine  several  States  have  de- 
clared the  cultivated  black  currant  a  public  nuisance.  The  United 
States  Department  of  Agriculture  is  opposed  to  its  growth  in  the 
United  States  and  recommends  its  elimination. 

The  growing  of  white  pine  cither  by  planting  suitable  denuded 
areas  or  through  natural  reproduction  should  t 
the  trees  protected  against  blister  rust  by  t 
currants  and  gooseberries.  Wild  currants  and  gooseberries  grow 
more  or  less  abundantly  in  association  with  white  pine,  so  that 
field  conditions  are  favorable  for  the  spread  of  the  rust.  These 
bushes  grow  slowly  and  reestablish  themselves  slowly  from  seed. 
They  vary  in  size  from  seedlings  to  bushes  several  feet  in  height 
and  are  found  in  many  soil  types  from  swamp  to  hillside. 


Systematic    eradication    of    currants    and     gooseberries 
guarantees  effective  protection  of  white  pines 

Experience  shows  that  it  is  necessary  to  know  the  different 
species  of  currants  and  gooseberries  and  tn  use  systematic  methods 
of  work  to  secure  their  thorough  eradication.  Haphazard 
methods  are  lacking  in  tin  mmgltness  and  give  poor  results.  If 
the  bushes  are  plentiful  a  crew  will  do  the  work  well  and  cheaply; 
if  scarce,  one  or  two  trained  men  can  do  equally  good  work 
provided  they  use  systematic  methods. 

A  crew  is  usually  composed  of  five  men  working  abreast, 
closely  followed  and  supervised  bv  a  foreman,  who  finds  and  pulls 
any  missed  bushes.  The  crew  men  work  6  to  12  feet  or  more 
apart,  depending  principally  upon  the  density  of  underbrush 
and  the  abundance  of  currant  and  gooseberry  bushes.  They 
systematically  go  over  the  ground  in  parallel  strips,  the  edge  of 
each  strip  being  marked  with  small  pieces  of  paper  dropped  by 
the  end  man,  so  that  no  ground  will  be  skipped  or  needlessly 
reworked.  The  small  bushes  are  readily  uprooted  by  hand  and 
the  large  ones  by  vise  of  a  grub  hoe.  1  hnrmighiu"-s  in  r<  moving 
the  crown  and  roots  prevent:,  sprouting.  The  bnsle  .;  should 
be  hung  up   where  the  roots  will  quickly  dry  out  or  they  may 

Cultivated  black  currants  should  be  eradicated  within  a  radius 
of  at  least  1  mile  of  white  pines.  Large  plantings  of  this  currant 
may  be  a  serious  menace  to  pines  at  distances  up  to  2  miles. 
Pine  owners  should  look  upon  wild  currants  and  gooseberries 
as  dangerous  weeds  and  uproot  them  whenever  found.  In 
sections  where  these  bushes  are  naturally  few,  going  over  the 
ground  once  will  probably  be  sufficient  to  bring  a  pine  crop  to 
maturity.  In  places  where  the  bushes  are  numerous,  it  will 
be  necessary  to  reexamine  the  ground  after  five  years  and  erad- 
icate any  missed  or  riewty  grown  bushes. 

The  cost  of  eradicating  wild  currants  and  gooseberries  will  vary 
according  to  the  difficulties  encountered  in  doing  the  work,  such 
as  the  density  of  underbrush,  number  of  bushes,  and  character 
of  ground.  In  the  eastern  United  States  the  cost  of  currant  and 
gooseberry  eradication  work  has  averaged  25  cents  per  acre  on 
about  3,450,000  acres,  while  on  an  experimental  area  of  8,000 
acres  in  northern  Idaho  it  averaged  Si.t-;  per  acre.  Compared 
with  the  value  of  the  white  pines  protected  the  cost  of  applying 
control  measures  is  reasonable  and  profitable. 


V,  ,-oeiuation  of  Ihe  while  pines  is  of  national  and  regional 
economic  importance 

fw  hundred  and  fifty  million  dollars  (8550,000,000)  represents 
the  value  of  the  present  white  and  sugar  pine  timber  crop  as  it 
stands  hi  the  forest.  The  future  of  this  important  resource  in 
the  United  States  is  threatened  by  the  white-pine  blister  rust, 
a  disease  that  kills  the  living  trees.  Blister  rust  can  and  must  be 
controlled  in  order  to  save  the  white  pines  and  make  possible  the 
growth  of  a  new  crop  of  these  \  aluable  timber  trees. 

Wherever  they  grow,  from  Maine  to  California,  these  white  pines 
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forests  is  a  matter  of  threat  importance  and  mm  <,f  in. ion.,1. .  oiu  em. 
These  trees  are  known  and  valued  because  of  their  rapid  growth, 
excellent  wood,  high  yield,  and  adaptability  to  forest  manage- 
ment. In  the  Northeastern  States  white  pine  is  grown  in 
rotations  of  from  40  to  60  years.  In  many  sections  the  principal 
income  from  the  land  is  derived  from  the  white  pine,  which 
:  yields  a  profit  of  $5  to  $10  per  acre  per  year.  With  such  an 
essential  and  valuable  resource  at  stake,  affecting  both  national 
;  and  regional  economic  welfare,  it  is  important  that  Federal, 
j  State,  and  private  agencies  cooperate  in  a  united  effort  to  ac- 
nplish  control  of  the  white-pine  blister  r 


Idaho,    Maine,    Massachusetts,    Michigan. 
......    New    Hampshire,    New    York,    Oregon, 

Pennsylvania,  Rhode  island.  Vermont,  Washington,  and  Wiscon- 
sin cooperating. 

MISCELLANEOUS  CIRCULAR  No.  40 
By  J.  F.  MARTIN,  Pathologist  Washington,  D.  C,  July,  1925 
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BY  UPROOTING  THESE  BUSHES 


Fig.  8.— Blister-rust  crew  uprooting  wild  currants  and  gooseberries 
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Systematic    eradication    of    currants    and     gooseberries 
guarantees  effective  protection  of  white  pines 

Experience  shows  that  it  is  necessary  to  know  the  different 
species  of  currants  and  gooseberries  and  to  use  systematic  methods 
of  work  to  secure  their  thorough  eradication.  Haphazard 
methods  are  lacking  in  thoroughness  and  give  poor  results.  If 
the  bushes  are  plentiful  a  crew  will  do  the  work  well  and  cheaply; 
if  scarce,  one  or  two  trained  men  can  do  equally  good  work 
provided  they  use  systematic  methods. 

A  crew  is  usually  composed  of  five  men  working  abreast, 
closely  followed  and  supervised  by  a  foreman,  who  finds  and  pulls 
any  missed  bushes.  The  crew  men  work  6  to  12  feet  or  more 
apart,  depending  principally  upon  the  density  of  underbrush 
and  the  abundance  of  currant  and  gooseberry  bushes.  They 
systematically  go  over  the  ground  in  parallel  strips,  the  edge  of 
each  strip  being  marked  with  small  pieces  of  paper  dropped  by 
the  end  man,  so  that  no  ground  will  be  skipped  or  needlessly 
reworked.  The  small  bushes  are  readily  uprooted  by  hand  and 
the  large  ones  by  use  of  a  grub  hoe.      Thoroughness  in  removing 


HOW  BLISTER  RUST   SPREADS   AND    DESTROYS  WHITE  PINE 


Damage  to  white-pine  stands  increases  each  yi 
hccomes  more  and  more  noticeable  as  the 


From  white  pines  the  disease  spreads  only  to  currant  and 
gooseberry  leaves.     It  can  not  go  from  one  pine  to 


Blister  rust  is  a  disease  of  white  pints  ami  currant  ami  g<  nisc- 
berry  plants.  It  is  caused  by  one  of  a  group  of  plants  called  fungi. 
Some  fungi,  like  the  common  molds,  live  on  dead  material,  while 
others,  like  the  blister  rust  and  chestnut  blight,  exist  as  parasites 
on  living  plants.  They  reproduce  themselves  by  means  of 
spores.     The  spores  of  fungi  correspond  to  the  seeds  of  other 


thes 


From  currant  and  gooseberry  leaves  the  disease  spreads 
to  white  pines 

Early  in  the  spring  the  spores  from  diseased  white  pines  come 
in  contact  with  the  leaves  of  wild  and  cultivated  currants  and 
gooseberries  and,  alter  germinating  like  on! man' seeds,  grow  into 
the  leaf  tissue.  They  can  not  grow  upon  other  kinds  of  plants. 
The  different  species  of  currants  and  gooseberries  are  among  the 
first  shrubs  in  leaf  in  the  spring  and  vary  in  the  ease  with  which 
they  become  infected.  The  European  or  cultivated  black 
currant  is  more  easily  infected  and  produces  a  larger  number  of 


The  blister-rust  fungus  infects  the  bark  of  white  pines  through 
the  needles.  In  the  second  or  third  year  after  attack,  the 
diseased  bark  gradually  swells  and  forms  a  canker,  the  edges 
of  which  vary  from  yellowish  green  to  orange  in  color.  This 
ripening  ol  tile  canker  usually  is  completed  in  ilie  spiti.g  of  the 
third  year  after  infection  takes  place,  and  then  from  April  to 
June  orange-yellow  blisters  about  the  size  of  a  navy  bean  burst 
thn  nigh  the  diseased  bark,  as  shown  in  the  picture  above.  These  I 
blisters  are  saclike  outgrowths  that  contain  millions  of  tire  tiny 
orange -yellow  funeous  spores  or  seeds.  These  spores  are  called 
spring  spores,  to  differentiate  them  from  the  summer  and  fall 
spores  produced  later  in  the  year  on  the  leaves  of  currants  and 
gooseberries.  When  ripe  these  sacs  break  open,  and  the  spring  , 
spores  are  scattered  far  and  wide  by  the  wind. 

After  the  spores  have  disappeared  from  the  canker  the  rup- 
tured bark  dies.  The  mycelium,  or  roots  of  the  fungus,  continues 
to  gjow  into  the  healthy  bark  bordering  the  canker,  and  each 
spring  produces  new  blisters  or  sacs  of  spores.  Thus,  each  canker, 
and  there  may  be  a  large  number  on  a  tree,  is  a  source  of  new 
spores  each  year  until  the  limb  or  trunk  on  which  it  is  located 
has  been  killed.  Cankers  frequently  develop  on  the  trunk 
from  infected  needles,  but  most  of  them  develop  on  the 
branches,  where  infected  needles  are  more  numerous,  and 
then  grow  back  toward  the  trunk. 


fall  i 


White-pine  stands  appear  healthy  for  at  least  three  years 
after  blister-rust  attack 

Blister-rust  attack  is  very  deceptive  in  its  early  stages  on  pine 
because  of  the  lapse  of  three  years  between  infection  and  the 
maturity  of  the  resultant  canker.  The  fall  spores  from  diseased 
currant  and  gooseberry  leaves  come  in  contact  with  the  needles 
of  white  pines  and  cause  infectious  through  the  leaf  tissue.  The 
fungus  requires  about  three  years  to  grow  down  through  the 
needles  into  the  bark  and  produce  the  characteristic  blisters  or 
sacs  of  spring  spores  that  again  start  the  rust  on  currant  and  goose- 
berry leaves.  Each  year  the  spores  from  near-by  currant  and 
gooseberry  bushes  cause  new  infections  on  pines.  The  resulting 
damage  accumulates  with  each  succeeding  wave  of  infection,  and~ 
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which  spread  the  disease  on  currants  and  gooseberries  trom 
leaf  to  leaf  and  bush  to  bush,  producing  new  infections.  This 
is  repeated  several  times  during  the  growing  season  and  increases 
locally  the  amount  of  infection  on  currants  and  gooseberries. 
From  late  June  until  the  foliage  dies,  brownish  hairlike  out- 
growths of  the  fungus  appear  on  the  under  side  of  the  diseased 
leaves.     These  outgrowths  produce  the  fall  spores  that  infect 

The  spring,  summer,  and  fall  spores  of  the  blister  rust  serve  to 
spread  and  perpetuate  the  fungus.  The  spring  spores  are  long- 
lived  and  spread  the  rust  from  pines  to  currants  and  gooseberries 
for  long  distances.  The  summer  spores  are  also  long-lived  and 
spread  the  disease  locally  on  currants  and  gooseberries.  The 
fall  spores  are  short-lived  and  spread  the  rust  from  currants  and 
gooseberries  to  white  pines  for  comparatively  short  distances. 
The  short  infecting  range  of  the  fall  spores  makes  it  possible  to 
control  the  rust  locally  by  the  eradication  of  currants  and  goose- 
berries growing  within  a  short  radius  of  white  pines. 


A  white-pine  stand  may  become  heavily  infected  and  yet  for 
several  years  afterwards  look  normal  and  healthy.  Severe 
damage  may  become  suddenly  noticeable  at  the  end  of  the 
3-year  period  during  which  the  cankers  are  maturing.  On  the 
other  hand,  the  first  wave  of  infection  may  be  very  light,  causing 
but  few  cankers,  and  marked  damage  will  not  be  noticed  until  the 

Do  not  acquire  a  false  belief  in  the  freedom  of  a  pine  stand 
from  blister-rust  attack  because  it  looks  healthy.  Remember 
that  blister-rust  is  a  disease  which  works  in  a  pine  for  a  long  time 
under  cover  of  a  healthy  external  appearance  and  shows  its  effect 
only  when  the  damage  is  an  accomplished  fact.  Prompt  eradica- 
tion of  the  currant  and  gooseberry  bushes  on  pine  lands  will 
prevent  healthy  trees  from  becoming  infected  and  permit  natural 
restocking  with  the  healthy  seedlings  that  grow  up  after  each/ 
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death  of  all  their  branches  from  blister-rust  cankers.  These 
different  types  of  damage  may  be  found  in  severely  mfected 
pine  stands  and  are  characteristic  of  bbster-rust  attack. 

The  death  of  white  pines  already  weakened  by  blister  rust  is 
hastened  by  the  secondary  attacks  of  fungi  and  insects,  and  the 
dead  trees  are  quickly  destroyed  by  these  agencies.  Squirrels 
and  other  rodents  feed  upon  white-pine  bark  diseased  with  blas- 
ter rust  and  often  remove  most  of  the  infected  bark  of  the  cankers 
they  feed  upon.  Rodent  work  is  easily  recognized  by  the  bare 
whdc  wood  of  cankered  areas  from  which  the  diseased  bark  has 
been  recently  chewed.  Later  these  barkless  areas  become 
sir  Ld  with  dry  pitch  and  are  grayish  black  in  color  Such 
Z  ,  .  on  white-pine  trees  usually  indicate  the  presence  of  blister 


